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INTRODUCTION. 
The hypersensitiveness of the tissues of a  tuberculous animal to 
tuberculin provides a means for the accurate determination of infec- 
tion  with  Bacillus  tuberculosis  in  man  and  domestic  animals  and 
it  has  led  to  much  valuable  experimental  work  to  explain  its 
mechanism.  Koch's  observation  that  tuberculous  animals  resist 
more or less successfully attempts at reinfection has been repeatedly 
confirmed, and since the introduction by RSmer and Joseph  1 of the 
intracutaneous tuberculin test  which is  applicable  to  guinea pigs, 
evidence has been accumulating to show that there is a parallelism 
between intensity of the local response to tuberculin and resistance 
to reinfection.  Baldwin  s found that small injections of killed tubercle 
bacilli  and  various  extracts containing the  protein of  the bacillus 
sensitize  to  tuberculoprotein so  that  anaphylactic  shock  may  be 
elicited, but that such sensitized animals give no cutaneous response 
to tuberculin.  Living virulent tubercle bacilli inclosed in Berkefeld 
filters and placed in the peritoneal cavity of guinea pigs did not lead 
to the development of a tuberculin reaction in the animals.  In other 
experiments he  found  that  repeated  small  injections  of  charcoal 
saturated with a filtrate of tubercle bacillus extracts, with a benzene 
1R~mer,  P. H., and Joseph, K., Berl. klin. Wock., 1909, v, 1300. 
2  Baldwin, E. R., Tr. Nat. Assn. Study and Prevent. Tuberc., 1911, vii, 351. 
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extract  containing  tubercle  bacillus  wax,  or  with  whole  blood  or 
sera from tuberculous animals resulted in no response to tuberculin. 
A number of these experiments have been repeated and extended by 
Kranse  ~ and by others.  Krause summarizes the results in the state- 
ment  that:  "There is  no  cutaneous  hypersensitiveness  without  a 
focus  (tubercle)."  It  was  found  by  the  author*  in  the  course  of 
some experiments to determine the effect of non-pathogenic acid-fast 
bacilli on the blood leucocytes that injections into guinea pigs of large 
and  small  doses  of  living  cultures  of  non-v/rulent  tubercle  bacilli 
(saprophytic) were not followed by a  development of the tuberculin 
reaction.  5 
If the tuberculin reaction is dependent upon a  hypersensitiveness 
to a foreign protein, then the failure of living tubercle bacilli (sapro- 
phytic) which have lost their virulence to bring about a  tuberculin 
response means presumably that the protein of these bacilli has under- 
gone an essential change.  That killed cultures of virulent tubercle 
bacilli and various derivatives of these may not contain the identical 
protein present in living virulent ones and do not  therefore sensitize 
to the virulent bacilli or their products seems not unlikely in view of 
the vigorous means required to kill organisms of the acid-fast group. 
No more definite statement in regard to the very general characters 
of protein sensitization is possible than that subsequent to the sen- 
sitizing  dose some soluble  substance passes  out  from  the  blood  or 
focal area of tissue receiving the injection to all the cells and tissues of 
the organism with the result that the cells and tissues acquire after a 
certain time a new property which renders them susceptible to toxic 
injury when brought into contact with the same protein.  In tuber- 
culosis whether the substance passing out from the focus of infection, 
the  tubercle,  to  give  the  tuberculin  reaction is  the protein  of  the 
8 K-rause, A. K., J. Med. Researck, 1916-17, xxxv, 21; Am. Rev. Tuberc., 1919, 
iii, 153. 
4 McJ1mkln,  F. A., J. Med. Research, 1921, xlii, 201. 
One of the so called saprophytic cultures was received from the Hygienic 
Laboratory  at  the  University  of Michigan  through  the  courtesy  of  F.  G. 
Novy, and the other from the University of Cincinnati through the courtesy of 
W.  B.  Wherry.  Both  grow rapidly  on simple media  and  neither  produces 
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virulent  tubercle  bacillus,  a  split-product  of  this  protein,  or some 
substance resulting from the reaction of the tissue cells in the tubercle 
is uncertain.  However this may be, it seems likely that when viru- 
lent tubercle bacilli are injected into the peritoneal cavity of tuber- 
culous  guinea pigs  a  certa~ number of bacilli  are broken up  into 
granules and dissolved in much the same way as some of them are in 
tubercles, and that any further action on the protein of the virulent 
bacilli  which  may  follow  their  disintegration  and  solution would 
be of the same general nature.  Kraus  and Hofer  6 state that such 
solution of tubercle bacilli follows their injection into the peritoneal 
cavity  of  tt~berculous  guinea  pigs;  probably  the  so  called  Much 
granules found in "cold" abscesses are evidence of the breaking up of 
tubercle bacilli. 
Technique  of the Intracutaneous  Tuberculin  Test. 
In-a small syringe provided with a  27 gauge ~ inch needle 0.02  cc. 
of  tuberculin  7 is  diluted  up  to  0.1  cc.  with  saline  solution.  The 
needle is inserted, preferably with the eye outward, into the shaved 
skin  of  the lightest  colored portion  of  the  abdomen  and  sufficient 
diluted  tuberculin  injected  to  raise  a  1  cm.  bleb.  This  amount, 
which is less than half that used by RSmer and Joseph and by others 
tends to give a reaction more definitely localized than larger amounts. 
When introduced properly the point of the needle is distinctly seen 
and the liquid is forced out against considerable resistance, while if the 
needle is inserted into  the subcutaneous tissue the  liquid  is  easily 
forced out and the bleb which is formed does not remain long.  The 
technique requires care in  animals weighing less  than 400  gin.  In 
testing animals it is always advisable to inject the tuberculin into one 
or more normal guinea pigs of about the same age as controls.  In 
the negative reactions the puncture is usually visible at the end of 
24 hours but there is no redness or induration.  In the lightestreac- 
tions ("lightly positive") recorded as positive there is a  1 an. area of 
redness with slight swelling at the end of 24 hours.  In the reactions 
recorded as "moderately strong" there is a  1 or 2 cm.  area of  local- 
e Kraus, R., and Hofer, G., Deutsch. reed. Wock., 1912, xxxviii, 1227. 
T  The tuberculin (O. T.) was obtained from H. K. Mulford Company. 754  TUBERCULIN  HYPERSENSITIVENESS 
ized redness and distinct induration  at the end of the 24 hours,  while 
in  the  "strongly  positive"  reactions  necrosis  and  sloughing  take 
place.  In  the  reactions  characterized  by necrosis  a  central  opacity 
appears in  24 hours,  and  by the  end  of 48 hours hemorrhage  into  a 
necrotic center frequently occurs and an open ulcer follows.  Lightly 
positive reactions have not been relied upon to any extent,  but  they 
appear to be trustworthy if careful controls in sufficient numbers are 
employed.  Moderately  strong  responses  also  should  be  carefully 
controlled  by simultaneous  tests  on  normal  guinea  pigs.  A  guinea 
pig that has received an injection of virulent bacilli becomes positive 
in  about 2  weeks. 
EXPERTM-E.NTAL. 
The  experiments  consist  essentially  of  the  treatment  of  normal 
guinea pigs with  a  bacillus-free filtrate obtained  from the peritoneal 
cavity and organs of tuberculous guinea pigs 6 to 24 hours after intra- 
peritoneal injections of large amounts of heavy suspensions of living 
virulent tubercle bacilli. 
In the first experiment two guinea pigs were injected with a  bacillus-free  fil- 
trate, No. 23.  To prepare this filtrate a 320 gm. tuberculous guinea  pig which 
had been inoculated intraperitoneaUy 37  days before with Culture H37 and had 
shown a  strongly positive reaction  to  tuberculin  was injected intraperitoneally 
at 2 p.m. on Dec. 13, 1920, with the growth from a 6 week flask culture of Cul- 
ture H37 in 20 cc.  of glycerol bouillon.  After the removal of all except about 
5 cc. of the bouillon  the growth was ground in a mortar and suspended in 16 cc. 
of 2  per  cent  gelatin.  5  p.m.  Animal alive.  Dec.  14,  9  a.m.  Found  dead. 
The peritoneal cavity was opened and 20 cc. of clear and somewhat viscid exudate 
were removed and the undiluted liquid  was passed through a  2½ inch Berkefeld 
filter (N).  The omentum was gathered in a  caseous mass but the other organs 
showed no extensive lesions.  A film of the unfiltered peritoneal exudate showed 
a few neutrophils and a  few mononuclear cells.  An occasional  leucocyte of both 
varieties contained a  few tubercle bacilli.  There were present a  few clumps of 
extracelhilar acid-fast granules and an occasional  intraceUular one, and although 
they appeared to be partially dissolved  bacilli it is not possible to identify them 
positively as such.  About  10 cc.  of clear filtrate were obtained.  The culture, 
No. H37, is a  human  type which  grows well on Dorset's egg medium and on 
glycerol bouillon,  develops a  positive tuberculin  reaction in  guinea pigs in  the 
usual time, and causes their death in 6 weeks to a number of months according 
to the size of the dose and the age of the a~imzl.  8 
* The culture was obtained from the laboratory of A.  I.  Kendall of North- 
western University Medical School where it is known as Culture H37. 1~RANK A.  MCyUNKIN  755 
Guinea Pig 39.--Weight 300 gin.  Received a  subcutaneous injection in  the 
right groin of  1 ec.  of No.  23  filtrate on Dec.  14,  1920,  ~mmediately after  the 
filtration had beer  completed,  1 ec. on Dec.  17, and 2 ec. on Dec. 21.  At this 
time a  tuberculin test was made and the following day there was redness at the 
site of injection, but owing to a slight abrasion of the skin due to careless shaving 
this was not recorded as positive.  Dec. 22.  The test was repeated and gave a 
positive reaction the following day.  Dec. 24.  Test was recorded as moderately 
strong.  Dec.  27.  Tuberollin  was again administered.  Dec. 28 and 29.  Test 
recorded as strongly positive.  Dec.  30.  A  1 cm. ulcer was present at  the site 
of the last  tuberculin  injection.  Dec.  21.  The filtrate injections were discon- 
tinued.  Jan.  6,  10,  12,  and  19,  1921.  The  tuberculin  test  was  moderately 
strong or  lightly  positive.  Jan.  31.  The  test  was  negative.  On  Feb.  1,  49 
days after  the first filtrate injection,  the animal,  which then weighed 520 gin., 
was chloroformed. 
Autopsy.--Nothing  suggesting a  tuberculous process was found.  One or two 
translucent  lymph nodes measuring  9  or  3  mm.  were found in  the  superficial 
part of the groin fat.  These as well as some of the deeper fibrous tissue were 
smeared on slides  and stained by the Ziehi-Neclsen method; no acid-fast bacilli 
were found.  No tubercles were visible to the naked eye in any of the organs and 
histologic examination of the omentum, spleen, liver, and lungs was negative. 
Guinea Pig 4/.--Weight 440 ~n.  Dec. 9.4, 9.7, and 30, 199.0, and Jan. 1, 199.1. 
Given  1  cc.  of Filtrate  23.  Jan.  1.  A  tuberculin  test  was negative.  Jan.  3. 
Tuberculin was again tried and on Jan. 4 and 5 there were slight reddening and 
slight  induration.  Jan.  6.  A  slmB~r  response was obtained.  These reactions 
were recorded as lightly positive.  Jan. 8, 10, 19, and 26, 1921.  The tests were 
negative.  On Dec. 94, when the first injection was given, the filtrate, which had 
stood in the ice box for 9 days, was somewhat clouded and  showed some bacterial 
contamination.  Feb. 1.  Animal weighs 660 gin.  It is to be kept for a number 
of months. 
In the second experiment  four guinea pigs were injected with filtrates;  two 
received a.filtrate prepared in much the same way as that used for the injection 
of Guinea Pig 39 while the other two received a  filtrate which was obtained by 
crushing  the  tissues  of the  abdominal wall  and  certain  of the  organs.  These 
filtrates were obtained from Guinea Pig 40 which weighed 670 gln. and had devel- 
oped a strongly positive tuberculin reaction 7 days after a large groin inoculation 
with Culture H37.  The suspension of tubercle bacilli for injection into the peri- 
toneal cavity of this  tuberculous guluea pig was prepared  in  the same way as 
that used in the first experiment to obtain Filtrate  23,  except  that  30 cc.  of 9. 
per cent gelatin were used to suspend the bacilli and all except about 1 cc. of the 
bouillon was removed.  After 9.4 hours the animal was alive but appeared very 
toxic.  It was killed with  chloroform and  the  15  cc. of exudate obtained from 
the peritoneal cavity were diluted with 15 cc. of saline solution and passed through 
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from  the abdominal wall were ground  in a  mortar,  mixed with 50 cc.  of saline 
solution, and the'liquid was passed through another filter. 
Guinea Pig 46.--Weight 460 gin.  Injected in the groin with 6  cc. of filtrate 
obtained from the peritoneal exudate on Dec. 30, 1920,  4 hours after the animal 
had  been  chloroformed and  the  filtration started.  On  Jan.  1,  1921,  injected 
with 2 cc., Jan. 3 with 1 cc., and Jan. 5 with 3 cc.  Jan. 6.  The tuberculin test 
was lightly positive.  Jan.  10,  12,  and  19.  Test  moderately  strong.  Jan.  26. 
The test was lightly positive. 
Guinea Pig 47.--Weight  210  gm.  Received  the  same  filtrate on  the  same 
days as No. 46, but the quantity given was somewhat less and averaged 2 cc. per 
dose.  The responses to tuberculin were the same. 
Guinea Pigs 48  and  49.--Weight  260  and  220  gin.  respectively.  Received 
groin injections of 2 cc. of filtrate obtained from the crushed organs on Dec. 30, 
1920,  and 1 cc. on Jan.  1, 3, and 5,  1921.  There was no response to tuberculin 
tests until Jan. 10 when both animals gave moderately strong reactions.  Jan. 12. 
The  same  responses  were  present.  Jan.  19  and  26.  The  tests  were  lightly 
positive. 
Autopsies.--Feb.  1.  Guinea  Pigs  47  (weight  340  gm.)  and  48  (weight  360 
gm.) were chloroformed and films were made and examined after staining by the 
Ziehl-Neelsen method.  In both these animals just beneath the groin fat a  small 
bit of injected tissue was present.  This slight local reaction  was  thought  to be 
due to  tuberculin which had been injected  Jan.  31  and  indicates that  the  tis- 
sues at the site of the filtrate injections are more sensitive than the skin a  short 
distance removed.  This reddened tissue was smeared out on slides and stained. 
No tubercle bacilli  were found in these films or in those made from the small lymph 
nodes.  Histologic examination of the omentum,  spleen, lungs, and liver showed 
nothing which suggested tubercles.  Guinea Pigs 46 and 49 are to be kept for a 
number of months. 
In the third experiment (Table I) twenty-one guinea pigs were injected in the 
left axilla with filtrate as follows: Jan.  17,  1921,  2  cc. of Filtrate 45  (Table II); 
Jan. 19, 5 cc. of Filtrate 51; Jan. 21, 5 cc. of Filtrate 11; Jan. 24, 4 cc. of Filtrate 
43.  Animals 62, 63, 74, and 75 were placed in the series as controls and received 
no filtrate injections.  In order to secure a more concentrated filtrate such as the 
one used for Guinea Pig 39 in the first experiment exceptions were made in six 
guinea pigs, Nos. 54, 55, 56, 67, 68, and 69, which in addition to the filtrate injec- 
tions noted  above were given on Jan.  27  injections of 5  cc. of Filtrate 80;  on 
Jan.  29,  5 cc. of Filtrate 12; and on Feb. 2, 3  cc. of Filtrate 81.  There was no 
demonstrable general or local reaction in any of the animals until the day fol- 
lowing the fourth  injection, Jan.  25,  when  a  very slight amount  of induration 
appeared in the axillary tissue.  Feb. 3.  Nos. 54, 55,  56, 67,  68,  and  69  were 
the only ones that showed induration in the ~  and in these the reaction con- 
sisted of a  slight and somewhat indefinite thickening of the axillary tissue.  When 
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dilution of the filtrate used in the first four injections was too great to secure the 
response obtained in Guinea Pig 39 which received about half of the total amount 
of filtrate obtained from one animal. 
The filtrates for  the  third experiment were prepared from guinea pigs tabu- 
lated in Table II.  The suspensions were made from a  3  to 6 week growth of 
TABLE  I. 
~um~  p~ ~o.  wegnu 
g~. 
54  310 
55  310 
56  310 
57  400 
58  320 
59  320 
60  340 
61  360 
62  360 
63  420 
64  400 
65  380 
66  400 
67  400 
68  400 
69  410 
70  400 
71  340 
72  330 
73  360 
74  340 
75  330 
76  340 
77  340 
78  360 
Dates of tuberculin tests and responses. 
Jan. 28  Jan. 31,  Feb. 1  Feb. 8.  Feb. 9.  Feb. I0 
Jan. 27,  and 29.  and 2.  and 11. 
Test. 
g¢ 
c¢ 
~c 
tt 
~c 
¢¢ 
~¢ 
¢c 
gc 
¢~ 
-4-*  Test.  + 
+  "  + 
•  4-  "  "4- 
.4-  "  + 
-1-  "  + 
+  "  + 
+  "  + 
4-  "  -4" 
¢,¢  ._]. 
4-  "  -I-" 
"+"  "  -I-% 
4-  ,  .]. 
g¢ 
¢¢ 
4-  "  -4- 
Test. 
¢¢ 
Test. 
¢¢ 
-4-  Test.  ++ 
+  "  ++ 
+  "  ++ 
+  Test.  ++ 
+  "  ++ 
+  "  ++ 
Test.  -- 
Test.  -- 
* A lightly positive reaction is indicated by +, a moderatdy strong by q-+, 
and a  strongly positive by +  ++.  Doubtful reactions are indicated by  +. 
Culture H37 on about 20 cc. of glycerol broth contained in a  150 cc. Erlenmeyer 
flask.  The growth was allowed to continue until a  film spread over the entire 
surface of the bouillon; the contents of the flask were then placed in a  mortar, 
much of the broth was removed, and the growth was ground for a few minutes. 
A variable amount of saline solution was used for making the final suspensions 758  TUBERCULIN  HYPERSENSITIVENESS 
TABLE  II. 
Guinea 
pig  No. 
11 
12 
23 
D ate. 
1920 
Sept. 30 
Nov. 29 
Oct.  5 
1921 
Jan.  20 
"  21 
1920 
Oct.  6 
llTgl 
Jan.  28 
"  29 
1920 
Nov.  6 
Dec.  13 
"  14 
Weight. 
g~. 
425 
540 
420 
410 
320 
Tuber- 
Treatment.  culin 
test. 
Intraperitoneal  inocula- 
tion with Culture H37. 
Heart's blood and organs  -{--I--t- 
removed asepticaUy. 
Intraperitoneal  inocula- 
tion with Culture H37. 
20 cc. of suspension of  +++ 
Culture H37 injected 
intrapcritoneally. 
Dead. 
Intraperitoneal  inocula- 
tion with Culture H37. 
40  cc.  of  suspension  of  +++ 
Culture  H37  injected 
intraperitoneaUy. 
Dead. 
Intraperltoneal  inocula- 
tion with Culture H37. 
16  cc.  of  suspension  of  +++ 
Culture  H37  injected 
intraperitoneaUy. 
Dead. 
Filtrate obtained. 
Filtrate  from  incubate( 
organs and bacillus sus 
pension. 
110  cc.  of  filtrate  fron 
peritoneal  cavity  ant 
organs  ground  in  mot 
tar, which is about one 
half  the  fluid  used  fo: 
dilution. 
30 cc. of filtrate from peri 
toneal  cavity  and  or 
gans,  which  is  abou 
one-half  the  fluid  use( 
for dilution. 
About  10  cc.  of  filtrat~ 
from  undiluted  perlto 
heal exudate. 
29 
40 
1  580 
20 
"  22  670 
"  29 
"  30 
Subcutaneous  inocula- 
tion with Culture H37. 
Heart's blood and organs 
removed aseptically. 
Subcutaneous  inocula- 
tion with Culture H37. 
30  cc,  of  suspension of 
Culture  H37  injected 
intrapefitoneally. 
Killed  with  chloroform 
21 hrs. after injection. 
+++ 
+++ 
Filtrate  from  incubate( 
organs and bacillus sus 
pension. 
About  15  cc.  of  filtrat~ 
from  peritoneal cavit3 
and  the  same  amounl 
from  the  crushed  or. 
gans;  in  each  case  thi~ 
was about one-third th~ 
fluid used for dilution. FRANK  A.  xccJUNK~ 
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Guinea 
pig No. 
43 
45 
51 
80 
81 
Date. 
1920 
Dec,  28 
1921 
Jan.  23 t 
"  24  ] 
1920  ] 
Dec.  28  I 
I 
1921 
Jan.  161 
"  17 
"  5 
"  18 
"  19 
"  16 
"  26 
"  27 
I 
"  18  [ 
I 
Feb.  1 
I 
"  2 
I 
Weight. 
I  gin. 
64O 
610 
l 
720 
640 
600 
Treatment. 
Subcutaneous  inocula- 
tion with Culture H37. 
20  cc.  of  suspension  of 
Culture  H37  injected 
intraperitoneally. 
Killed with ether 23 hrs. 
after injection. 
Subcutaneous  inocula- 
tion with Culture H37. 
,30  cc.  of  suspension  of 
Culture  H37  injected 
intraperitoneally. 
Killed with ether 21 hrs. 
after injection. 
Subcutaneous  inocula- 
tion with dilute tuber- 
culous sputum. 
30  cc.  of  suspension  of 
Culture  H37  injected 
intmperitoneally. 
Killed with ether 23 hrs. 
after injection. 
Subcutaneous  inocula- 
tion with Culture H37. 
10  cc.  of  suspension  of 
Culture  H37  injected 
intmperitoneally. 
KiUed with ether 23 hrs. 
after injection. 
Subcutaneous  inocula- 
tion with Culture H37. 
15  cc.  of  suspension  of 
Culture  H37  injected 
intmperitoneally. 
Etherized  22  hrs.  after 
injection. 
Tuber-  culh 
test. 
++ 
++ 
++ 
++ 
+ 
Filtrate obtained. 
95 cc. of filtrate from peri- 
toneal  cavity  and  the 
organs,  which  is  less 
than one-half the saline 
solution  used  for  dilu- 
tion. 
54 cc. of filtrate from peri- 
toneal cavity and the or- 
gans, which is less than 
one-half  the  saline  so- 
lution used for dilution. 
105  cc.  of  filtrate  from 
peritoneal  cavity  and 
the  organs,  which  is 
one-half  the  saline  so- 
lution used for dilution. 
30  cc.  of  filtrate  from 
peritoneal  cavity  and 
the organs, which is less 
than one-half the saline 
solution  used  for  dilu- 
tion. 
15  cc.  of  viscid  cloudy 
fluid were mixed with 25 
cc.  of  saline  solution 
used  to  wash  out  the 
peritoneal  cavity.  18 
cc. of filtrate obtained. 760  TUBERCULIN  HYPERSENSITIVENEss 
which were injected into the peritoneal cavity by means of a  large gauge needle. 
In preparing the filtrates for the first and second experiments a  2 per cent gelatin 
instead of saline solution was used for suspension.  As shown in Table II guinea 
pigs with  a  strongly positive tuberculin reaction die between  the 8th  and  21st 
hours following injections of the suspensions, while those with a  less intense reac- 
tion live for a greater length of time.  The peritoneal exudate was always mucoid 
in character and sometimes strikingly so.  The amount, which was variable, was 
greatest when  a  large amount of suspension was injected.  With single filtration 
through a fine filter the filtrate obtained in 4  to 7 hours was not more and often 
considerably less than one-half the volume of the combined saline solution used 
for  washing  out  the  peritoneal cavity and  extracting  the  ground  pulp  of  the 
organs.  Filtration was usually started about  10  a.m.  and  finished  between  1 
and 5  p.m.  The injections of the animals with the filtrate were made at once. 
Cultures of the filtrates on agar slants remained sterile.  That the tuberculin test 
was positive and then became negative or of a  less intensity in Guinea Pigs 39, 
41, 46, 47, 48, and 49 seems to be conclusive proof that tubercle bacilli did not 
pass the filters.  Guinea Pigs 52,  16,  and  26  (see text below)  received filtrates 
from similar heavy suspensions of tubercle bacilli and remained unresponsive to 
tuberculin. 
Guinea Pig  52.--Weight  290  gln.  Received  15  cc.  of  Filtrate 44  between 
Jan. 6  and 11,  1921,  and gave repeated negative or doubtful reactions to tuber- 
culin.  Filtrate 44 was obtained from a  680 gin. guinea pig on the 7th day after 
a  groin inoculation with Culture H37 when the tuberc-lln test was lightly posi- 
tive.  The  amount  of filtrate obtained was  about  75  cc.,  which  was  less than 
one-third the  amount  of saline solution used  for dilution.  Jan.  28.  The  test 
was still negative. 
Filtrates obtained by filtering mixtures of the incubated organs of two tuber- 
culous  guinea  pigs and  heavy  suspensions  of  Culture  H37  were  injected  into 
Guinea Pigs  16  and  26  but  a  typical response to  tuberculin was not obtained. 
Guinea Pig  16,  which weighed 400  gin., received on  Dec.  21  to  30,  1920,  four 
injections of 2 cc. each of Filtrate 29.  This filtrate had been obtained by remov- 
ing aseptically and grinding in a  mortar the spleen, kidney, and 6  cc. of heart's 
blood of a  tuberculous guinea pig with  a  strongly positive tuberollln reaction, 
mixing the paste with  10  cc. of a  heavy suspension of Culture H37, incubating 
over night at 37°C., diluting with 20 cc. of saline solution, and filtering.  Guinea 
Pig 26, which weighed 600 gin., received on Dec. 1 to 27,  1920,  ten injections of 
2 cc. each of Filtrate 3.  This filtrate had been obtained from a tuberculous guinea 
pig with a  strongly positive test by the same method used for No. 29 except that 
a  tuberculous focus in the omentum was ground up with the organs.  A  typical 
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DISCUSSION. 
A  positive tuberculin test develops in about the same time after 
the  filtrate  injections  as  it  does  after  inoculations  with  tubercle 
bacilli.  The presumption is that the substance in the filtrate which 
leads  to  the  tuberculin  hypersensitiveness is  identical  with  that 
present during the first few days in a  tuberculous focus produced by 
a  subcutaneous inoculation with living virulent tubercle bacilli and 
that it is a  product of the action of the tissues of the tuberculous 
animal on the tubercle bacilli contained in the suspension introduced 
into the peritoneal cavity.  There is some rather inconclusive micro- 
scopic proof that a disintegration and solution of some of the injected 
bacilli take place.  In view of the many instances of the bacteriolysis 
of other bacteria under more or less analogous conditions this seems 
especially probable. 
It has been shown by a  number of investigators that guinea pigs 
hypersensitive to tuberculin are resistant to reinoculation.  Experi- 
ments are now under way to determine whether the same is true of 
guinea  pigs  made  sensitive  to  tuberculin  by  the  injection  of  the 
filtrates.  In order to induce an effective resistance to inoculation it 
seems reasonable to suppose that it will be necessary to establish by 
the filtrate injections a  strongly positive tuberculin reaction.  From 
the  experiments  it  is  evident  that  the  substance  in  the  filtrates 
which  produced  a  hypersensitiveness  to tuberculin when injected 
into normal guinea pigs varied quantitatively in the different tubercu- 
lous  animals  from  which  the  filtrates were  obtained.  It appears 
that guinea pigs with a  strongly positive tuberculin reaction  as  a 
result of peritoneal tuberculosis yield the most active filtrate. 
SUMMARY  AND  CONCLUSIONS. 
1.  When a  guinea pig with well developed peritoneal tuberculosis 
is injected intraperitoneally with about 20 cc. of a  heavy suspension 
of  a  virulent  tubercle  bacillus  (Culture  H37)  death  occurs  within 
24 hours or the animal becomes extremely toxic.  Such a peritoneal 
tuberculosis develops in about 1 month after  1 cc. of a  very heaw 
suspension of Culture H37  has been introduced into the abdominal 
cavity.  If the viscid fluid which is contained within the peritoneal 762  TUBERCULIN  HYPERSENSITIVENESS 
cavity is mixed with saline solution and passed throt~gh a  Berkefeld 
filter  a  bacillus-free  filtrate  is  obtained  which  induces  in  normal 
guinea  pigs  a  certain  degree  of  cutaneous  hypersensitiveness  to 
tuberculin. 
2.  The  abdominal  organs  and  the parietal  peritoneum,  to  which 
masses of leucocytes and tubercle bacilli are adherent, when crushed 
and  extracted  with  saline  solution  yield  a  filtrate  which  likewise 
induces a cutaneous hypersensitiveness. 
3.  The  cutaneous hypersensitiveness does  not  appear  before  the 
7th or 8th day after the filtrate injection and is therefore considered 
to be the result of an active sensitization of the animal. 